• families of CSHCN have adequate private and/or public insurance to pay for the services they need;
• children are screened early and continuously for special health care needs;
• community-based services for children and youth with special health care needs are organized so families can use them easily; and
• youth with special health care needs receive the services necessary to make transitions to all aspects of adult life, including adult health care, work, and independence.
This article focuses on the MH objective and examines the existing evidence on the impact of the MH on health and other related outcomes for CSHCN. Our research questions were as follows: Does having an MH change important outcomes? To what extent does undertaking more activities to achieve more of the attributes of the MH influence these outcomes for CSHCN? We hypothesized that having an MH would be associated with improved short-and long-term outcomes, and that programs undertaking more activities would have better outcomes than programs undertaking fewer.
ORGANIZATION OF THE REVIEW
A logic model (ie, a diagram that illustrates how resources relate to program activities and how these activities relate to expected outcomes) framed the search strategy and analysis of the review (Fig 1) . The activities of the logic model were based on those specific actions required to create an MH with the desired attributes (eg, care coordination as an activity to produce coordinated care; care planning to produce family-centered care [FCC] ). We considered short-term "outcomes" as the characteristics of the processes of care delivered to or received by the family. We used the Institute of Medicine's aims for the health care system, 13 a standard framework for assessing quality of care. These outcomes included: safety (of the patient when interacting with the health care system); effectiveness (provision of evidence-based care); efficiency (best use of resources); FCC (family-provider partnership, experience of care); timeliness (minimizing delays to receiving care); and equity (benefits of the health system for all people). We chose these dimensions of care because they are increasingly accepted as cross-cutting aims of a high-quality health system and provide the framework for national reports on quality of care. [14] [15] [16] We considered longer term outcomes as the substantive impact of care on the wellbeing of the child or the performance of the health care system. The distinction between the MH activity of "care planning with child/family" and the indicators of "family centeredness" is subtle. We considered the elements of care planning, such as collaborative goal setting and the preparation of written management plans, as MH activities in this domain. We considered parent reports of an enhanced experience of care or documentation that a care plan was in place indicators of care being more family centered-an outcome of medical homes.
We conducted a systematic search of the medical literature through Medline and nursing/ allied health literature through Cumulative Index to Nursing and Allied Health Literature (CINAHL). Inclusion criteria specified that studies need to be quantitative, focused on populations of CSHCN aged 0 to 18 years of age residing in the United States, published between 1986 and November 2006 in a peer-reviewed journal that included abstracts, written in English, and based on primary or secondary data analysis. Studies could include adults but were required to report data on children separately. We disregarded findings reported by studies that included only children with asthma where the study design was a pre-post intervention without comparison group design because children with asthma, particularly those selected based on illness severity, tend to improve over time regardless of intervention 17 making it difficult to attribute findings from these studies to the intervention. We also reviewed references of selected articles and relevant reviews, and consulted with experts for recommendations of relevant articles.
Search terms were divided into 3 categories: condition, activity, and outcome (Table 1) . Activity and outcome terms were based on the logic model. All terms in each category were separated by "or," and the 3 categories were joined by an "and" condition. Some terms were duplicated in the intervention and outcome term lists to ensure that the search yielded as many relevant articles as possible.
Two reviewers screened one third of titles and abstracts for inclusion. Differences in determination of el- igibility were reviewed and discussed. One reviewer screened the remaining titles and abstracts. The project lead (CH), also an MH expert, reviewed any questionable titles and abstracts to determine eligibility. Study design, population characteristics, sample size, intervention, and findings were abstracted into a Microsoft Access database. Quality was assessed by categorizing the study design according to widely established hierarchies of study design quality (eg, randomized, controlled trials [RCTs]; pre-post intervention with comparison group; pre-post intervention without comparison group; cohort; and cross-sectional).
RESULTS
We selected 33 articles reporting on 30 distinct studies. Figure 2 shows the selection process. The studies used the following designs: rRCTs (n[r] ϭ 6), pre-post intervention with comparison (ie, comparison group intervention) (n ϭ 1), pre-post intervention without comparison (ie, noncomparison group intervention) (n ϭ 4), cohort (n ϭ 3), and cross-sectional (n ϭ 16). Seven studies analyzed data from the National Survey of Children with Special Health care Needs (NSCSHCN). Eleven articles studied children with asthma. The MH-related activities observed in each article are shown in Table 2 . Articles are ordered by the number of activities observed, starting with those studying the most activities. Over half the articles studied Յ2 MH activities.
Only 9 studies observed Ն4 MH activities. No articles studied all of the MH activities included in the logic model. Only 1 article studied an intervention specifically modeled after the MH concept. 18 Table 3 shows how we categorized specific indicators found in the articles under the logic model outcomes. The outcome most frequently studied was FCC (n ϭ 18). Twenty-eight articles found some significant relationships between MH activities and positive outcomes.
Findings are summarized below by outcome, with an emphasis on comparison group studies. We first present the RCT and comparison group intervention studies followed by noncomparison group intervention, cohort, and cross-sectional studies. Key findings can be found in Table 4 ; Table 2 summarizes the results as determined by both significance and direction of findings. We describe findings in a desired direction (eg, improved outcomes) as positive, nondefinitive findings as not significant, and findings in an undesired direction as adverse. We did not define direction on clinic visits because it is unclear whether a change in this outcome implies a desired impact; however these findings are included in Table 4 .
Effectiveness
Half of the comparison group studies investigating effectiveness resulted in positive findings. Two studies based on the same RCT investigated the effects of a planned care intervention on children with asthma. One study, which collected parent interview data, found greater frequency of controller use in the intervention group than in the control group. However, the other study, which collected claims data, found no significant difference in purchase of medication, an indicator of medication use. 19, 20 One asthma-focused Breakthrough Series collaborative (BTS) intervention study found that patients at intervention sites improved more in asthma process of care. 21 An asthma-focused BTS RCT found no differences in appropriate asthma medication use. 22 Both associational studies on effectiveness found some positive results. Families who received asthma care from a primary care provider (PCP) were more likely than those getting care from the emergency department (ED) to measure peak flow and to use inhaled ␤ agonists. 23 Physician rating of a treatment alliance scale with adolescents was associated with adherence to medication use; however, associations were not found when analyzing parent or adolescent treatment alliance scale ratings. 24 Efficiency Three of 6 comparison group studies investigating impact of MH on efficiency found positive effects of MH activities. One RCT studied an intervention targeting high-risk infants, where participants received acute care, well-child care, and social services. Fifty-seven percent fewer infants in the intervention group were admitted into the ICU; infants who were admitted to the ICU spent 42% fewer days there. The increase in follow-up care costs was offset by the decrease in ICU costs but did not result in overall cost savings. 25 Two analyses of a single intervention, 1 short-term and 1 long-term follow-up, assessed the impact of an intervention in which physicians attended educational seminars focused on the development of provider-family partnerships for children with asthma. The long-term follow-up study found that children in the intervention group had fewer hospitalizations, but neither study found any difference in ED visits. 26, 27 An RCT observing the effects of an asthmafocused BTS resulted in a difference in ED visits in children who came from the subset of practices that participated in the full BTS. Fifty-one percent of children in the intervention group required an ED visit before the intervention compared with only 22% after the intervention. However, no difference was found when comparing children from all practices involved in the collaborative with the control group. Hospitalizations did not differ between groups. 22 No impact on cost was found in a community-based care coordination RCT study. 28 A comparison group study examining the effects of another asthma-focused BTS found no difference in acute service use. 21 Two of 3 noncomparison intervention studies found associations between MH activities and efficiency. After an intervention where resources were allocated to subspecialty divisions for care coordination expansion as determined by the division, annual hospital admissions and median hospital length of stay decreased. 29 A study examining the Pediatric Alliance for Coordinated Care (PACC) intervention, where a nurse practitioner visited children with severe needs at home to coordinate care, found fewer hospitalizations but no change in ED visits. 18 Berman and colleagues found that a decrease in inpatient costs immediately after the implementation of a hospital-based primary care intervention did not offset an increase in outpatient costs to the hospital resulting in overall increased hospital costs. Also, no differences were found in ED visit or hospitalization rates. 30 Two of 5 associational studies found positive relationships between MH and efficiency. Decreased continuity of care was related to increased hospitalizations among children seen at an health maintenance organization (HMO). 31 ED risk decreased with each asthma-related PCP visit in children seen at a large multi-specialty group. 32 No association was found between having a usual source of care (USC) and ED visits for children with asthma. 33 A survey of Iowa Medicaid enrollees found no relationship between degree of medical homeness (based on the MH Index) and cost. 28, 34 Connection with a PCP was not associated with adherence to keeping a follow-up appointment after an asthma-related ED visit. 35 Ratings on a physician-family goal alliance scale was not associated with ED use or hospitalizations. 24 
Family Centeredness
Six studies with comparison groups examined family centeredness, with 4 finding positive effects. Families of children participating in a home care intervention were significantly more likely to feel that their provider listened to their concerns. However, no differences were found in the 5 other experience of care measures. 36 Families seeing physicians participating in an FCC educational program reported higher rates of satisfaction both immediately after and 2 years after the intervention. 26, 27 After an asthma-focused BTS intervention, families were more likely to receive self-management education, a written action plan, instruction on inhaled medication use, peak flow measurement, and collaborative goal setting, but were not more satisfied with services. 21 No difference in percentages of children with written care plans was found after another asthma-focused BTS intervention. 22 No difference was found in satisfaction after a care coordination RCT. 28 Two noncomparison group intervention studies resulted in positive associations. An increase in written care plans, goal setting, and viewing of medical charts but no difference in satisfaction was found after the PACC intervention. 18 After an intervention targeting rural CSHCN, care coordination satisfaction was higher, but no change in satisfaction with other services was found. 37 Cross-sectional studies, including 4 using the NSCSCHN and 5 other studies, found generally positive associations between MH activities and FCC. Parent-provider relationship was associated with smooth transition into adult health care 38 and satisfaction. 39 Parent-provider discussions about transition-related issues was generally associated with having an MH. 40 Ratings on 4 of 5 family-centeredness factors were associated with satisfaction. 41 Parent assessment of a multidisciplinary epilepsy clinic indicated that staff attitudes and provision of information about seizures were related to higher quality ratings. 42 Having a USC was associated with greater satisfaction. 43 In a survey of mothers of children with Down Syndrome, less discrepancy between expectation of ver- Families feeling like a partner Families never or sometimes feeling like a partner were ϳ10 times more likely to be dissatisfied with services, ϳ3 times more likely to have unmet needs. Families never/sometimes feeling like a partner were ϳ1.5ϫ more likely to miss school Dinkevich et al 23 (1998); crosssectional 398 children Ͻ18 y presenting with a wheezing episode at an ED Receiving asthma care from a PCP Children who received asthma care from their PCP were significantly more likely to: have access to after hours telephone number (66% vs 43%; P Ͻ .0001), be asked to call the office regarding concerns (55% vs 34%; P ϭ .015), get a same-day appointment with doctor (89% vs 67.3%; P Ͻ .0001), measure peak flow (32% vs 15%; P Ͻ .003), use inhaled &beta-agonists (95% vs 82%; P Ͻ .04); for those with severe asthma, use cromolyn sodium (56.3% vs 17.5%;P Ͻ .001). Families who saw PCP were more likely to report higher quality care on the following measures: asked parent to call after an asthma exacerbation (55% vs 34%), given written management plan (59% vs 37%; P ϭ .0005), instruction on peak flow monitoring (34% vs 17%; P ϭ .003), child-specific trigger avoidance (68% vs 52%; P ϭ .015). Goal alliance scale rating Parent rating of family functioning scale was associated with physician goal alliance (r ϭ 0.09, P Ͻ .05). Adherence with asthma meds was related to the physician's goal alliance rating of the teen at discharge and to the MD treatment defeating rating. (r ϭ 0.28, P Ͻ .05; r ϭ 0.34, P ϭ .01) Follow-up adherence also related to physicians rating of goal alliance and physician defeat rating (r ϭ 0.60, P Ͻ .001; r ϭ 0.54, P Ͻ .01). Physicians' ratings of goal alliance and defeating scales were both negatively associated with sick/urgent office visits (r ϭ Ϫ0. Families reported that during PACC, it was easier on the following survey items: having the same nurse to talk to, getting letters of medical necessity, getting early care when child is sick, having telephone calls returned, appointments, communicating with doctor, getting referrals to specialists, getting resources for child, forming a relationship with doctor, understanding condition, prescriptions filled, setting goals for child (range: 51.8%-68.4%). Differences in parents' missed workdays: 26% missed Ͼ20 d before compared with 14% after (P ϭ .02), and hospitalizations 58% before and 43% after (P Ͻ .01). Significantly more families had written health plan (29.9% before vs 47.4% after; P Ͻ .01). No differences in satisfaction Of those who received health care transition (HCT) services, parent-provider relationship was associated with higher score on the HCT scale (P Ͻ .01), but having a personal doctor was not Smaldone et al 47 (2005); crosssectional 748 CSHCN in New York state Time spent with family, provider listening skills, cultural sensitivity, information provided to family Lower ratings of FCC indicators (eg, spends enough time, listens, sensitive to culture, gives information) were associated with higher rates of delayed or forgone care (adjusted OR range: 6.5-8.6; P ϭ .01 to Ͻ.001) sus actual relationship with provider showed associations with greater satisfaction with care. 44 Families who saw a PCP for asthma were more likely to receive a written management plan, instruction on peak flow monitoring, and child-specific trigger avoidance. 23 The more asthma-related PCP visits, the more likely the child was to have a review of symptoms and peak flow diary, to receive education on peak flow meter use, medication use, and asthma. 32 
Timeliness
Seven studies, none with comparison groups, found positive associations between MH and timeliness of care.
After the PACC intervention, parents reported having telephone calls returned on a timely basis. 18 Rural families reported improved access to mental health services after receiving intensive care coordination and social support. 37 More children receiving asthma care from their PCP were able to get a same-day appointment and received an after-hours telephone contact than those receiving asthma care from the ED. 23 Four studies using data from the NSCSHCN analyzed outcomes related to timeliness. Not having an MH was related to likeliness to delay or forgo care. 45 Ease of service use was associated with FCC factors and having an MH. 41, 46 Lower ratings of FCC factors (ie, provider Staff attitude and amount of information on seizures were found to be significant predictors of parental rating of overall quality of multidisciplinary clinic (P ϭ .004 and P Ͻ .001, respectively).
OR indicates odds ratio; CI, confidence interval; COC, continuity of care.
spends enough time, listens) by families from New York state were associated with higher rates of delayed or forgone care. 47 Health/Functional Status Half of the comparison group studies found that MHrelated interventions had a strong effect on health status. One RCT studied health status several years after the implementation of a pediatric home care intervention which involved care coordination and social support. At a 4-to 5-year follow-up, patients participating in the program had higher scores on a child mental health measure. 48 Another found that 48% fewer infants receiving an acute and chronic care intervention had lifethreatening illnesses. 25 Studies on the planned asthma care intervention RCT resulted in inconsistent findings.
One study found that children in the intervention group experienced fewer asthma symptom days per year and had a higher reduction of oral steroid bursts per year. 19 However, the other study found no difference in asthma exacerbations. 20 A community-based care coordination intervention had no impact on illness status or missed school days. 28 An asthma-focused BTS intervention comparison group study had no impact on missed school/ work days or ␤ 2 agonist prescriptions, an indicator of poor asthma control. 21 Two noncomparison group intervention studies found relationships with MH activities and better functional status. Fewer parents of children participating in the PACC intervention missed Ͼ20 work days after the intervention, but no difference was found in missed school days. 18 A decrease in missed school days was found after an intensive care coordination intervention targeting rural families. 37 All NSCSHCN studies and 1 of 2 other cross-sectional studies found results in the hypothesized direction (ie, better health status associated with having an MH). Children in families who never or sometimes felt like a partner with their provider were more likely to miss school and have unmet needs. 39 Over twice as many families without an MH reported having unmet needs but no associations were found between missed school days and having an MH. 45 Decreased provider sensitivity to family values and customs was related increased unmet needs in families with children who needed vision care. 49 Having a USC was found to be associated with filling or refilling a rescue bronchodilator. 33 Connection with a PCP was not found to be associated with functional morbidity, days/nights with a cough or poor sleep, or missed school days. 23 
Family Functioning
One noncomparison group intervention study and 3 cross-sectional studies observing family functioning found an association in the desired direction. Family strain and need for financial and social support was lower after participation in an intervention targeting CSHCN in rural areas. 37 In a survey of mothers of children with Down Syndrome, less discrepancy between expectation of versus actual relationship with a provider showed associations with higher levels of family functioning. 44 Poor family centeredness was associated with increased family stress in families of children diagnosed with a brain or spinal tumor. 50 Physician treatment alliance scale rating was associated with parent rating on a family functioning scale. 24 
Cost
One study that assessed an intervention where subspecialty programs at a children's hospital were provided resources to enhance care coordination at their discretion found a positive impact on cost; however, significance was not measured. Adjusted hospital inpatient charges for chronic conditions fell from $28.1 million in 1989 when the intervention was implemented to $14.6 million in 1995. 29 
DISCUSSION
The evidence in this review supports our hypothesis that CSHCN receiving care in an MH experience better outcomes than children receiving care in non-MH settings. Although results were not universal, positive impacts were found for MH activities on each outcome studied. Outcomes with the most compelling positive results included family centeredness, effectiveness, timeliness, health status, and family functioning. Inconsistencies in the definition of MH activities and in the assessment of outcomes preclude our ability to answer the second study question of whether programs undertaking more activities have better outcomes than programs undertaking fewer such activities.
Several factors could explain the inconsistency of findings across studies. Some studies assessed interventions seeking to improve the function of practices or the clinicians in those practices through efforts to change their behavior or organization through training (a BTS or a seminar for providers on enhancing FCC); the effectiveness of these interventions depends on whether the intervention changed provider/practice behavior, whether the change was well implemented, and whether the desired implementation had the potential to be effective. Other studies examined more direct interventions, such as hiring a care coordinator or extending hours/accessibility of a practice. In these latter studies, the element of whether a change was implemented is assured; effectiveness only depends on the quality of the change and its efficacy. Other potential causes of nonsignificant findings might include ceiling effects, imprecise measures and an inadequate amount of time between implementation of the change and assessment of effectiveness.
In including studies with only 1 or 2 elements of the MH, we were clearly assuming that "medical homeness" is not an all or none phenomenon, but that there are degrees to which the idealized concept is realized in practice. That we found an association between individual elements and broader outcomes suggests this framing is helpful and that practices can start to see better results without full scale implementation.
One could legitimately ask whether the MH as as-sessed through this review is different from primary care per se, as many of the specific activities studiedsuch as identification of a continuous provider over time-are indistinguishable from primary care. In our view, the MH concept and the definition of primary care differ little. 51 However, because the reality of primary care has come to differ so broadly from its ideal definition, and because the elements required to make primary care effective in improving outcomes for persons with chronic illness have been clarified, the reframing of primary care as the MH serves a useful purpose. These elements include resources required for care coordination, training and tools for care planning, patient registries, and others. Many of the intervention studies here (excepting the quality improvement interventions) entailed special grant or organizationally funded services (such as a care coordinator). These studies do not of themselves inform questions of sustainability or the feasibility of implementation in real world settings with readily available resources. The quality improvement intervention studies and the cross sectional analyses, however, all should inform effectiveness (versus efficacy). The review has several methodologic limitations. After assuring consistency with a second, expert reviewer, only 1 reviewer screened articles for inclusion. The selected studies are diverse and often difficult to compare. As a result, we could not pool data for meta-analysis. Much of this review reports findings from cross-sectional, cohort, and noncomparison group intervention designs, none of which provide strong evidence of causality. One third of these studies observe children with asthma, with unknown generalizeability to the larger population of CSHCN. The frequency of targeting children with asthma is likely because asthma is a common condition seen in primary care settings and therefore a good target for study.
Even with these limitations, this evidence review indicates the impact of Ն1 MH activities on outcomes for CSHCN. Including separate MH activities allowed us to collect important information on which have been studied and what they found. Finally, we included noncomparison group intervention studies, cohort, and crosssectional studies because we correctly predicted that there would be few studies with comparison groups examining the impact of MH attributes on outcomes of CSHCN. Although results in noncomparison group intervention studies cannot control for secular trends, they can indicate potential impacts on outcomes. Similarly, cohort and cross-sectional designs allow researchers to collect data on a large sample to guide the focus of future research.
Evidence exists supporting the benefits of MH and related interventions, such as care coordination, in the adult population. [51] [52] [53] A study conducted on a quality improvement intervention on adults and children with diabetes, asthma, and hypertension found a positive effect on processes of care for asthma and diabetes. 54 There is also evidence supporting the positive impact of key aspects of the MH, such as continuity of care, in children without special health care needs. [55] [56] [57] An ED diversion program that provided care coordination, multiple locations and extended office hours targeting children without chronic conditions on Medicaid found that children in the intervention visited the ED fewer times than children in the control group. 58 Additional research on the impact of MH on CSHCN is recommended. We suggest that research be conducted on interventions that encompass the full MH construct; on interventions targeting aspects of the MH not or only minimally studied to date (eg, physical/operational modification, population monitoring, and cultural competency); and incorporate key outcomes not yet studied (eg, safety, equity, developmental, family, and cost). Moreover, the field would benefit from more rigorous study methods that incorporate experimental or quasiexperimental designs, using standardized and consistent measures, conducting long-term follow-up studies, and examining a more diverse population in terms of diagnoses. Additional mixed methods research, combining qualitative and quantitative methods, should explore the practice characteristics that can successfully take on the attributes of the "medical home," as well the types of interventions and supports that are needed to facilitate the creation of these practices and sustain them over time. In addition, additional research needs to explore how to identify and establish the appropriate balance in services between comprehensive specialty-based services for children with specific uncommon chronic conditions-such as cystic fibrosis and sickle cell diseaseand the primary care MH. Taking these steps would allow for a richer evidence base supporting the benefits of the MH.
